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XttKtttt. 

tt^fcot, m&mmm* 7 smmx 75mm 

e>l p P m^TJc:*r6fc«)03f5f^Kld?5^eJlJbl o# 

(VI) ^*»W©fi^lr4tfft^»-Cfc5 : «:«r 
[t&3fc*g 1 0 ] *^JII^©^cm^$i^Tv^^v^3fett 



ranjKttihic * *> mxiimmttm\z*ttmw&* 

«rfi»$*5XS^&*rfc&1«R*i-* % 

[0001] 

[0 0 0 2] 

[0003] r©J:5*iMk«i*»«E«>BS», B*H, ^ 

[0004] .mmftMmttft&mft&mvtxm^ e>n 

{£rr&b^5x&#*>oiu £b\zftimmmz£<>x 
sett, *tt«;*s*BS^«aiUTtt*r«tfi^**-t"*t 

[0 005] JilS<o»^«Sft^^«l<oraSjfeS:»^ 
'T<5'<<, 4^11^8-2 6 6 9 1 0, «F8fl*p9- 1 9 2 
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4 9 8*lcBB*S*b5*S*#&,.«HV8-3 0 9 2 

V ^W7-l 0 0 3 7 8. &M¥l 0-18 

Oil 8WC^$ttS^/V- 4M*&ft£, Zth*X& 

[00061 ±&(o£ o \z.%msmmxt. 

SE«t UT4#^¥9 — 5 7 9 1 2 0- 
3 6 1 4 4#<&$fi. #K!¥l 0 — 5 7 8 1 7-^«*3J: 
0*R!¥rO-2 3 1 1 4 6#^«*SH^£*LTV*S. 

[0007] ±ia^5te^T^«:, mt^r^mm^^K 

[0 0 0 8] r^*5t>,.*ffifc«[»jfcnflfi,Sr^rti-5r 
£ -C3fett«EdS»W"*-5^®<ofiia^ii^:-t-S c £ tc <fc o 

[0009] 3tftfe^fl*SSB^«^i--5^«r^-r6 
Stt LT, #H?2000-2 8 84 0 3WT^ 

[ooi o] 

t*. -mvytmmmv&wtmtbtixm^ztK 
[ooii] ±j6©ra«^»uraWR»w#e>tt, 



v sft v>\<- v^mz x * m<m^tfm<ojm\co^x«, 
»4«»c^/i«*«ra*u, sit. iRftaur. 

001-058917. 4#JP2 001-0 5 8918) 
[0012]H6fiv #i^E^<D^^*^W-r 

5-1 <DMi:iSS*l5fc»OS»5 2 <h. 
E*£tt 5 2 *SOtt««3t-C*>6tt«* 
^«3gSr t Sttte^&tt 5 3 t . frhlik i,xm&£ 
tiX&Qs 1tbZ.fr. IS*?*, .t^^^mfc 

«o ttttl' S«3ft<Olft^^ ^ 5' 3 UT V n S 

^it^T^-T^ (^12 001-058917. #12 0 
0 1-0 5 89 1 8) o ww-C. &Vt<D#&ib1±s ft 

[0013] #e>Jxfe3^t»mW:, fe»»"C*>5»t 
ZM&l-Z^b&XZtc S^2 0 p pmOTir 

»i-6*imr*, »5i5R*ttKfcitftUTi9 5o%.fc-^ 

[00 14] U*»U 3^*Kft««r*e>^iS«fcU *. 
[0015] 
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[0016] ( i ) 

[0017] (2) ftmim&&ftft<o%tmz®fezti 

Kf&mu&<Dmm\a*n&mmm**m&£frx^z> r 
[0018] (3) gtrfB3fe^^^^i-3fefeb^a^ 

a>k*S«^a s ##LT^Sr (2) 
[0019] (4) (1) ttl^L (3) <D\<^-rtli)*<Dyt 

mm®x*><>x^ mmnmmtyi 5mmx 7 5mm 
ytmm&m^xtez&ftf&m&n&myt^xT* hr/wf 

X$H&$&*P<D7± FT/Wft Vtf*1Sk&&2 0 p pmri> 
tip P m^TtC-rSfci6<?5Bf^^^5^±l 0# 

m^T-efc * - b tt5, 5fe^^o 

[0020] ( 5 ) m&yttem&mfc?- *^xh*>. m 

4#mirf-^> (l) Jfct^U (4) <DV>-rtbd»o*tt!«SW- 

[0021] ( 6 ) KMm&tmmftk % wMmm 

(1) fcv^u (5) (Dv^-rn^o 

[0022] (7) &4tm&$m\z*mztix\t*tz^yt 
mm^^m^tm^un^m^ub. nbtiitmyt 

\sX&&m&*&mmt'ftmm\z&m. tm-rzwrn 

[0023] ( 8 ) striae 
(7) (^*ftb«l»»K3g^ 0 



[0 0 24] ( 9 ) 1&&&4Lmtt&toi>^**9 n n 
& (VI) &KimtoQ<0&&*^ttit&fo-Z*>Z>^b* 
ffl* (7) Sfcfi (8) <&#ttjfcWJMB6# 

[0 0 2 5] (10) fi:^m^®tc|fi^$txT^^^ 

^imft&&zfcftmimwEmx.mb. #e>*ifcis( 
&*&mftzi£zi:mx2>zzb&ftWib-rz. %w& 

[0 0 2 6] *»W14. *K»W#fc*SRK:H«U _t 

Zb\,^h<DXhz> 0 

[002 7] fft&mt^* v*tt«»*f±. #8fc&JR{b 

*U *fett»»Wcy/v«ttSrai*u, Mil 
X&m&m X D r 

[0028] Ttttt&miz&zftmtotemimxM 

[oo3o] sj ^^fe Msmmmm 

M,bfrzmzmbMzmb&&btht£^£ i >ti;i><D x it 
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[0 0 3 1] **J*«l6M#fett*lC, *»MtttJB'J 
^WR^V^TWRUfc (^12 001-3928 0 

4) . #*Wo*£«^^fi#©ett* 

[0 0 3 2] t<K>m&. tMB&tt*^*0«f>2rtMII 

[0033] */t. MI'SoBMkf^^fmxf 

■|C48V^T* 15t/min-105t/min, 
2 Ot/m in-10 O.tVm i n ©WBafiflETHRfcyS 

[0 0 3 4] 

mw<Dmm<oj&m] sat. **w*r* hash:*!) 
/Tt^0Tjfo5o la^c*5v^T*:3t^j^^J|sflor±. * 

0ES«B 2 **b#*r6tttt«5SSr £ * 3 
till #7*. *7 5y***fcH»B<*«* 

As** >-jesd53tettttSigSfr 3 1 l-o*« u 2 



[0035] ^la^ftbl^Sflc 3 ft, HSettftftHt 

4v^*««»«*bft*«l3l6 (EAT, rjBft^j 
[0036] mteftf&m££kft 3 KttBMfc*-* >-£Jb 

/<y^yy^ XfMftWoPVDtt, SfcfiCV 

[0037] Wi&&&mt LtJifiA (£*T, rp. t j 

rpdj fcfclB«t-5. ) , 4k (EATV r A uj fct>lB 
^i-5o ) , IB (^T> r Ag j it>iami-S e ) , -f 
!>3>*A (JSJLT. ri r j thUMtTZo ) , Pi?^ 

T% rRuj.tt>E«t5. ) «*«v^r^t>-r* 

[0 03 8] lOtt;, x.ti^7 

tizzy * &9m^+^mm<Dftm£&2 o &m 

[0 0 3 9] 

^sc2^^#g-r^5tM^^3*5«i:im^ 

[00 4 0] fc t . ^W^^tttt&WW. 1 0 JCioV> 
Ttt, ttflimftSSf^ 7 5 mm X 7 5 mm<D%Mm&tt 
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&&tezititm&ic ^2ol (y ^ kao <o#7* 

$[fStJ^7t h7/^Tt K#*ift&£2 Op pmd^ 
f*i&3 0^^t5t:5, 15#«tf"Clppm» 

[0041] mt&r* >ytmm\z p t ^<Dft&jR£te# 

[004 2] m 2 i*. **W03fc»jB»f »«BB^|fe©- 

1 .CTP 2 1 fc*5V^*AJR*SlR^ m^F^tLfc 
22 frbm&LiStlZo 

[0043] m\c$$^x^m^mxn. ms.nmm 

IMfc««0»^JR|^^*»7C-r6*:*oa7cXSP 2 

[0044] m\z&\,*x#im#&:-ct** tmn&mit 

^at^t^na^ (VI) ffcA*ft!4fa (KT, 

rH 2 ptci 6 -6H 2 oj kiEtfc-r** ) ^e>& 
<DX3bzm*). z<Dmz*>&m<Di><7>&m^z>zh&x 

*8. ." 
[0 0 4 5] 



»:v^*4fe«a»xaP2ir*jv^ttxapi 
& (vi) &jz*ftmm&&&&tsik&m*z&&mmiL 

SP-2 l lc^v^«J^3^^^^»:$^J@l^b^^»%(c: 

*U U:^T^iMII§P 2 2 ICioV^TSEXmP 2 1 
[0 0 4 6] WlBlfcAfef^SXmP 2 2 £ £ tC<t 

tci^p 2 3 $r^(tt ^ii^s r i iao -max 
[0 04 7] m 3 *»woteo3fett*mwa45g^ 

*&m&*Ll&mz.&&Ztix^ 
?o ) fc#5fcft©K3^«ttmfMlX«Plfc, &X 

*mp i tc£»&btiitmftmmt^*mz*&mmtL 

^a^XSP3l±, ^^P^fc USSR* 
& *fc*«OteOPVD»ci?IJDR3^«imo*ffi 
lC#^JR«Mft^SrS^$-frSPVDXaP3Tfc5. U 
fciSot**»m l!SC3lfctt^3PH^HxmPl*c*5V^ 

» mxMmtm tm^th, pvdi§p3^t 
&jmytMmtt&<Dmmzn&m&nwmwznx. * 

[0 0 4 8] WIBPVDXmP3lC*V>XllK**We«-» 

LT, Pd, Au, A.gft£««a>JMfcJlfrJ& 

[0 0 4 9] H4tt, @2^3j:U!03^*5Jt6JS3feftWK 

*5V^ H2^J:t^H3lci8it5IIC3^««3|sH«*xa 
Pitt, ^ittimi o<D*»i *f Sfcfc<0tt»#s 

»*S2 u * i o <omm itt 
s i \ztm^<tGto'&ittxmm&m<K 

j«6«-»o]SSM3Sr#*yt«>oyMkxa3 i 

/Wbxm 3 1 tc £ 9 & feixfcWSCfflM 3 LT©*b 
U HfkbfcJ!RaiM4«r#6>ta?>OHfbxa3 2-fc, ft. 



&mmz t zxtm&ikft 3 m«S3tett«tmM 5 
[0050] eiic^t. y/Wbxm3 itcj;i9, 

S<fc^*fctttl«l^{k:^S:^t?y/vSa!S 2 ICS 

an**,* *ittx%mt&& 1 o<ds$bi kt6fc*©» 

U @flSbfcl|lffiM4a*»e>ft, ^V>-C«II§3 3 

[00 5 1] 0 5fi, ±3&\*lz*36mz&&-mvv>ft 
^^^*ttjKf±^*^nnfiA: (VI) fe**MMV 

Kti:SiIt£*u 2fev>-ei 50t-e6 o#ra$£fife£*u & 
v^^&^wsvvr 4- s- octroi 2 o^f&^s^fr* 

[0052] bi-*sv>t— vamttmmm (pvd 

[0 0 5 3] B5 4>B^felcJ: 0, PtSrm^^^rfcft 
n,-*fcl4tt»Wcy/u*8S«*a*U has* «waa«r 

[0 0 5 4] i-fcfc>*>. fflMftMd'&ttS^A* 
= h7-f y^omK (£XT. TTTIPj £ 



[0 0 5 5] n©J:5fcb"C»fc^»*+l^ S^fE 
©tffctc i 19 f^K Att«rSffi U * fctt#«ft«ias 

M£i 5 one- 2 0 one. H»M2iNloftfttv 

HI 5 0 0 6 0 0 2 , 

[0 0 5 6] MfMNkAS-mftttAttofnio 5 
*£fgf&#fl?& («T, rsPD&j fcfcv^S. ) lets 

©WfflFaW (^12 0 0 1-1 8 1 9 6 9«) IC^£*X 
■"CV^jWfe^ft^tf, TT I P«fO*«fefeJR{k^«JtC* 

mmt*to*.xMU8Lt\*. ^ti*m&&ftM (sp 
d) s»*rffiwr. mm*v%MmnwMPizm#r 
zz-t\c£*)ft? 0 ikittoKimwtmtfzks tit*, 
amnmt u-ctt, tt i p\zt^/^t-^ h> (si 

Ts fHacacJ £15"?% ) £rino 1 At (H a c a c 

/ttip) 1. o-essflpu rixw yyo^r/v 
^-e**u ffi^i-s-^tc<torii®i-rSo sp 

DgeMlC.fcSJ&m&m*, ifiiff^0.,3.MPa, Rt^ . 
Si. 0m 1/s e c, v&m*$mO. 5 m 1 /{§k 

Jll4 5 0t:, «§©{|f[2 0 0^ ti-Swi:Jc«t 19, 
j^gE«g«^etttt (SAT, TSEMj fclB-f. ) tcJ:S 
£ram§£_b> ^t$30nm-100nmO^bi 

[0 0 5 7]- <^t5ft^S<OlS^> P t4te* 
LT^=*1^ u.n.6& (VI) m**fr&>£rJ8v^$t 

^®i^So fci:^2xio- 3 mol/L 

[00 58] J^5|Sf^SS»i, 2X10" 5 mol/L 

[0 0 5 9] <R*n»-fiM«tt>P t^^tc, 
^**«ttt*»)- dS«L«f*±^a*S^fc*««*S:S» 

[0060] p t &m%Mm&&±\zwm. a^$^s 
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[0 0 6 1] <tt«H^axa>IKft«^»^P t& 

[00 6 3] 

■craft v*. 

[0 0 6 4] <«SA8U S^^5t^^of^$g>^ 
(rK^J'^K QR-100) SrMRtUTffl 

j^«^®S»i7 5mmX 7 5mm£ U Btfb^^fiEF 

firarao. lgtvtco tt&&Tiz#^xh* mm<om 
[oo65] mwi:M^ e> * * 3/ frmmomm* 

tfefcLTtt. 1, 3-^^-^:3 5 8, H2 
O:0. 4 g. mWt : 0. 5 g^UMt U - 

TTTIPJ kft-to )5g^Ud>t>iSTU * 

[0066] r^ipiatit^OTi^ 
±«cIMk^^^tt*Sr**Ufco ■(brattMM'f'-CMt 

tag 1 5 o 2oot, 2 »iB«)*#-rtf o 

[00671 «-afmtfelc:J:S^A©twf^Ko5*>. s 
*bl!i**#4MnoWflFB« (««2 0 0 1-18 19 



6 9«) te^£*bT^S#ifctettV\ ^OipiCflKU 

fco -rftfc>*>. isttMfctt. tt i picr-t^/ur-fe 

(£JtT. TH a c a c J fcEi". ) £mo 1 It (H a c 

ac/nip) i. o-caamu rnsr>ryyDtf/w 

(SPD) YKlD.lC 
JldARftfrtt, ttWEErtO. 3MPa,«8il. 0 
ml/secttWO. 5ml/i, ££M4 5 

ot:, ..4tSl5]9t2 o ota]. -effort:,, s PDjfetc J: off 

TSEMJ tIBi-o ) icJ:aaffi**K:J:!K *££3 
O nm-1 0 0 nm<D^A>&>b1$fifc£frTl^;i £: *n» 

[0068] <m^m\z * z#&m<o&&> 
i. a«ri-5ft^R^jjsc»** 

nn^ (VI) ®g^7KfP<fe (H 2 PtCl 6 - 
6H 2 0, B8JK{k*» • »JR) €ras«*-C#*U 
$:2Xl0" 3 mo.l/L (!) y h/v) iCDB&Lfco . 
[0 0 6 9] 2. ®5tXa-k&©3!8x 

Pt^^jci. !RiMk^^^*ttl^»* s a»$*iTft 
S_hlBiWb*-*^Sttu *5J:U«ft^^V7-f S: 
S«U 2 4mtU. ^<offtmcJ:!9^«t»<DP 

[00 70] 3 . RMNMUXS 

mcf-z^w&L, &£xmit?-? >7 4 kp t & 

OAMOP t bfro *o.fft, i-5-0Wl» 

fSS&&£i*\ *l*-C£SW£T4 5 0 , C'C2^«i 
[0 0 7 1] 4 . alTcXm 

**l£-cra, p t $tm\-zmikfti&\z&>z>tLit> % m^^t 

It. 

[oo72] <mmm 1 m&mz xz> p t 

. MUSHCP t ■*3llS«toBMb^^v»R % 33 

it^SMb^^v^-f/w^- (£TF, r«ft^fy« . 

^V^p 0 ) fc^U3S7cXmo«iSl^ 
{b^i? ^AftBCCttS l-50n mil© P t &*fiff 

[0073] < UK*! 2 aTcxasr-^tf a^aafe^ s 

P t ^W^>±a©«ftfcJ: 5 , mt<P&& 
{k^*>ftf&m*ft\zp t Srfe^$^r, *&tttf0lMb 
^^^^te^Sr^b^o ^Hlfe^lTfiSTcXmo^a 
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VJg^^® 1 - 5 O n mM© P t ffi£*& 

[0 0 7 4] <Htfe#]3 PVD&ia5Pt^3fefit 

JpRcP t £*Sl$£i£, **»«oaMk^^vS*R, *3«fc 

^y^U^^JSB (B SH-350 
EL-T0 6) fc^fc^^V^I-^SfTofCp AIS 

^-frT^eu^o ^-y^Mt, ^-y^ h*»&£9 9. 

9 9%^±©Pt^-yyh$rffiv^ c ttEMEaKv^lc 
iD«Wrt*10Pa«»«Lfc«, 

VvC, 9.9 9%EUiOT/l'=fVjtf*«rWAL 

^mMi-ct p Mc«a&fiMnucp 



$St&3 r pm^EME^-fr^iSfe. *:*>M5ICP tflfctfc 

**«#s*fc. p.t»)»* , cttft<ptittf©a 

1-50 nmgtOP tm^flS&ttSiXXV* 

[0075] <vc&m\ Ptfi^U^WSM 

[op76] <\mm 2 mjEo»*tt*»*»m>fl? 

flRO»*tt3^«W» (B^Toio^vSJ P-2 5) 
*UcXm2 t Lfc. SEM«rfflv>fcM«»-CH:, -ft 
tt. *fc€l 2 0 — 3 0 n mSft<0BWW* ^i&^bfllfS 

[0 0 7 71 ^1 fc*«6«li3 J:t5Jttt««>fP»ife«» 

£^i~o 

[0 0 7 8] 
[»ll 









SIMM 




sswic-cptst* 

H2PtCI 8 -6H 2 0»AlcS3l 
-WSKISffC* 60mln) 

120mm 






saa^TPtjaft 
H 2 ptci 8 -6H 2 <«satwaa 

^«5K15(K5. 60mln) .. 
-SMM(4SCrti* 120mln 






ftaan&ssriTPtffi* 
y >^j*i^rpt«^ 












ptliftsL 



[00 7 9] <«ttM^*>*««»IBofFfliii: U 

7 5 mm X 7 5 mm. mt<?* ^JS^fi 
jfaO. 1 g) SrWI2 0L (Uyh/W <D#5*§a<D2g 

fftClIUfU ^SF^OT-fe hT/l^t K»##l P pm 



fco f^KUfclMfc^^^ttJItfrO^WW*!*, S EM 
lcJ:!3tTo^ 0 fv>tAX^ (B4flfcM(tt>M> 

%. issfctf* (co. co 2 . ch 4 ) o. 03%, a 

10 0-801 *2 i-*«ttlrt*5 J: VJfc««tC*5«t 5 

[008 1] 
1*2] 
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[0 0 8 2] * 2 fc* h£>r b&t&>*o WR 

^&^&S£;feLTi^^it&^ i tt, SS£ 3 o o o 

~ 5 0 0 0 n m, rf3300 — 500n mCDfetf^i&ii 

*r4ft2«l;i*^lRl±U ^^oMIWfe^S 

[0 0 8 3] »5|c«^3t^#»-X?*>«ifc««2«:, *fc 
§20-30 n mO^jbf ^ V^^^^ Lt v >§ 

[0084] _hiait^ii3j:t/2jc^u nmmi- 
3«, ^+^3ft**i-siMb^^ 

onmopt»^$^fct)^5, urn-# 

[0 0 8 5] mfeWW:, »*8sfcJ:-Dtttt*ffi*3B<D 

* VftAXBtCttS 1 - 5 0 n mm^CD P t Ktt?«*& 

[0 0 8 6] ^f^Sl^F^rti^^SiR* 2 0 p pm<7) 
Tthr/vrt K#*£ 1 p p m^Tl-<g;$£-r£<£>^ 

-rfcfc>*>r-fe hr^t Ko^apsrarism 

i n-Cfct), ttM2©28mi n irit^UT^^ 





(20ppm-»1ppmlia~F[=$:5 




8min 




6rnin 




6mln 




15min 




28min 



[0087] nmm 2 i*. »5c«k«*:*i>sisa5fcic £ 9 

[ 0 0 8 8 ] mfe&ffi&mftlZ&tfZ&g. 2.0 p p mCO 
Ti? hT/vft K#*£l p pmJ^Tt-<E^i-50>t£g 

inffc*), ifci|fc#l2£>2 8 mi n £ifc|fc UT#a?B£ra 

j* 4 #0 1 — 5 9t<r> 1 £ -eM^-TS r. t , 

IOI 5m i n irit^UTt>5^W^ra^5^2lC^-C 
I^t5:H5^ > ^^f*2. 5f&^^-Cr«J-b 

[0 0 8 9] 2 04ratt.&ffiftl 1 

[0 0 9 0] Hife0*J3te. PVDj£(D-oti>5^^y 
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\*s mk^&mikvmtT* vJBft«ffilc«tg 1-50 

[00 9 1] ^£&8^ISrtfc*3ttS«S 2Oppm0 
Tiz h7/vft K#*«:l p pm|^Tt-(g;^-t-6CD^ 

intfc!), Jttfc#j2<02 8m i n £lt&LT#fiP$n8 

«4 &<d i - 5 i mm\z*-?imi-z> r * #-et , 

1<D1 5m i ni:W:ttLTt>»«l»IW«:54>02^*-C' 
ft*-* ^«d»«*Wo»tt«r ^ - t a*T 

[0 0 9 2] iWJl-3WPt^tMi:Lfc 

[00 9 3] **S, ^WI(i7^ hT/vfk K^lfC 

h/v-^^, *^w>\ hyy^^r 

[0 0 9 4] 



6 0 

[0 0 9 5] $ 6lC*»WJC«5^«E*mtt. &*>T 
[Ell] *»W^*tt^»o^^^i-**H^fe 

So 

[13 2] *|8W03^««»«3ft^«fe-<0— otcot^-C, 
[14] !3 2^<t^!3 3t^it51E^^W^Xm 

p i ©flija«r^i-7ti— ig-efcs. 
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CLAIMS 



[Claim 1] the base for being fixed to the front face of photocatalyst ingredient support or 
the base currently fixed to the front face of photocatalyst ingredient support, and the 
photocatalyst crystalline of the shape of a column elongated from this base — since — the 
photocatalyst ingredient which is a becoming photocatalyst ingredient and is 
characterized by the noble-metals particle being supported by the front face of this 
photocatalyst ingredient. 

[Claim 2] the base for being fixed to the front face of photocatalyst ingredient support or 
the base currently fixed to the front face of photocatalyst ingredient support, and the 
photocatalyst crystalline which takes the columnar structure of the hollow elongated from 
this base — since — the photocatalyst ingredient which is a becoming photocatalyst 
ingredient and is characterized by the noble-metals particle being supported by the front 
face of this photocatalyst ingredient. 

[Claim 3] The photocatalyst ingredient according to claim 2 characterized by the 
structure which consists of a photocatalyst particle existing in the interior of said - 
photocatalyst crystalline. 

[Claim 4] When acetaldehyde gas is made to decompose using this photocatalyst 
ingredient that comes to use the photocatalyst of O.lg of support **** supported on the 
photocatalyst ingredient support whose catalyst support area it is a photocatalyst 
ingredient according to claim 1 to 3, and is 75mmx75mm The photocatalyst ingredient 
characterized by the duration for setting acetaldehyde gas concentration in a glass 
container with a volume of 201. to 1 ppm or less from 20 ppm being below for 5 minutes 
to 10 minutes. 

[Claim 5] It is the photocatalyst ingredient according to claim 1 to 4 which said 
photocatalyst is titanium oxide, and said base is a crystalline nucleus, and is characterized 
by said noble metals being platinum. 

[Claim 6] photocatalyst ingredient support and the photocatalyst ingredient according to 
claim 1 to 5 supported on this photocatalyst ingredient support — since — the becoming 
photocatalyst object. 

[Claim 7] The original photocatalyst ingredient production process of obtaining the 
photocatalyst ingredient with which noble metals are not supported by the front face, It is 
the photocatalyst ingredient manufacture approach which consists of a noble-metals 
support process for supporting a noble-metals particle on the front face of the obtained 
original photocatalyst ingredient. This noble-metals support process The photocatalyst 




ingredient manufacture approach characterized by including the adsorption process which 
is immersed in a noble-metals compound solution, adsorbs a noble-metals particle on a 
photocatalyst ingredient front face, and supports a photocatalyst ingredient, and the 
desiccation heat treatment process which noble metals dry the photocatalyst ingredient 
adsorbed and supported, and subsequently heat-treat. 

[Claim 8] The photocatalyst ingredient manufacture approach according to claim 7 
characterized by establishing the reduction process for returning the noble-metals particle 
of the oxidation state supported by said photocatalyst ingredient front face after said 
desiccation heat treatment process. 

[Claim 9] The photocatalyst ingredient manufacture approach according to claim 7 or 8 
characterized by being the compound with which said noble-metals compound contains 
platinum, such as hexa chloro (platinum VI) acid 6 hydrate. 

[Claim 10] It is the photocatalyst ingredient manufacture approach which is the 
photocatalyst ingredient manufacture approach which serves as the original photocatalyst 
ingredient production process of obtaining the photocatalyst ingredient with which noble 
metals are not supported by the front face from a noble-metals support process in order to 
support noble metals on the front face of the obtained original photocatalyst ingredient, 
and is characterized by for this noble-metals support process to be a process which makes 
the front face of a original photocatalyst ingredient support a noble-metals particle with 
the sputtering method, a vacuum deposition method, or other physical vapor deposition. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About a photocatalyst ingredient and its manufacture approach, 
in an oxide photocatalyst, especially this invention has the unique shape of crystal form 
and a unique surface structure, and relates to the oxide photocatalyst ingredient which can 
obtain the photocatalyst function of high activity, and its manufacture approach. 
[0002] 

[Description of the Prior Art] If the oxide photocatalyst represented by titanium oxide 
irradiates the light of wavelength with the energy more than the band gap, discovering a 
photocatalyst function by optical pumping is known from the former. The manifestation 
device of a photocatalyst function originates in producing an electron in a conduction 
band by optical pumping, and producing an electron hole in a valence band. By strong 
electronic reducing power and the strong oxidizing power of an electron hole, the organic 
substance and nitrogen oxides in contact with a photocatalyst are disassembled into 
water, carbon dioxide gas, etc., and it has antifouling, deodorization, an antibacterial 
function, etc. 

[0003] Current attention of the environmental purification approach and equipment using 
antifouling of such an oxide photocatalyst, deodorization, and an antibacterial function is 




carried out. That is, it originates in environmental pollution problems,, such as water 
pollution of these days, and air pollution. In such a situation, in order to attain high- 
performance-izing and efficient-izing of the environmental purification approach, high 
activation of the photocatalyst function of the oxide photocatalyst itself is called for. 
[0004] Since the oxide photocatalyst ingredient was usually powdered and it was used, 
handling was very difficult and it was difficult to include in an environmental purge. 
Since a powder-like oxide photocatalyst is fixed, a powder-like oxide photocatalyst is 
mixed with an organic binder, and it applies on a base material, and about it, it heats and 
there is the bottom of ordinary temperature or the approach of making it fix. However, in 
order that, as for this approach, the organic substance might cover most oxide 
photocatalyst most [ parts or ], the photocatalyst function had the fault of inactivating 
remarkably, compared with the powder itself. Since the organic binder which is the 
organic substance will furthermore be disassembled by the photocatalyst function, coat 
reinforcement deteriorates and there is another big problem concerning the endurance 
that powder will be omitted gradually. A photocatalyst function demonstrates a function 
only after a photocatalyst is exposed to a front face. Although the fault of powdered 
omission was conquered when a powder-like oxide photocatalyst was fixed with an 
inorganic binder, as for the problem that for a wrap reason the area of the effective front 
face for a photocatalyst functional manifestation will decrease, and a photocatalyst 
function will fall remarkably, a binder has not been improved in some oxide 
photocatalysts. 

[0005] The production technique of many oxide photocatalysts is proposed until now [, 
such as a sol-gel method indicated by the sputtering method indicated by the vacuum 
deposition method indicated by JP,8-266910,A, JP,9-192498,A, etc., JP,8-309204,A, 
JP,1 1-12720,A, etc., JP,7-100378,A, JP,10-1801 18,A, etc. in order to solve the trouble of 
the above-mentioned powdered oxide photocatalyst ]. Although solution of the trouble of 
an above-mentioned powdered oxide was tried by these advanced technology and the 
improvement of a photocatalyst function was achieved, the satisfactory thing was not 
obtained from the point of the high activation. 

[0006] A photocatalyst function takes place as mentioned above in the photocatalyst body 
surface where light is irradiated. For this reason, the technique which controls the surface 
state of a photocatalyst object for the purpose of high activation of a photocatalyst 
function, or the technique which controls the crystal of a photocatalyst body surface layer 
is proposed from the former. A publication-number No. 57912 [ nine to ] official report, 
JP,10-36144,A, the publication-number No. 57817 [ ten to ] official report, and the 
publication-number No. 231 146 [ ten to ] official report are indicated as a technique 
which controls the surface state of a photocatalyst object. The titanium oxide layer as a 
photocatalyst is formed in the front face of a glass substrate through the substrate film for 
direct or alkali cutoff, and the basic configuration indicated by these advanced 
technology forms silicon oxide in the front face of this titanium oxide layer. 
[0007] By forming the silicon oxide film in porosity, or performing micro processing to 
the titanium oxide film or a glass substrate, each above-mentioned advanced technology 
is preparing irregularity on a front face, and is carrying out the work which raises a 
photocatalyst function. 

[0008] That is, although it is said that the photocatalyst function improved when the area 
of the front face which a photocatalyst exposes by forming detailed irregularity in a front 




face increases, remarkable improvement was not necessarily able to be attained. 
Moreover, processing of a substrate, processing of the film, insertion of a substrate layer, 
etc. had a problem also in respect of cost. 

[0009] The publication number 2000-288403 is indicated as a technique which controls 
the crystal which constitutes a photocatalyst body surface layer. It is an anatase mold 
titanium oxide crystal, the configuration of 30% or more of crystal grain is an ellipse . 
form or a half-ellipse form among the crystal grain of the titanium oxide which exists in 
the surface section, and the photocatalyst function of high activity is obtained by this by 
the basic configuration. Although the surface area to which a photocatalyst object 
exposes crystal grain by making it an ellipse form or a half-ellipse form increases and it is 
said that the photocatalyst function of this improved, remarkable improvement was not 
necessarily found. 
[0010] 

[Problem(s) to be Solved by the Invention] In the conventional technique mentioned 
above, although the improvement of the photocatalyst function that the oxide 
photocatalyst formed by controlling the crystal which constitutes control of the oxide 
photocatalyst formed by the various production approaches and a photocatalyst body 
surface condition and the surface layer section of a photocatalyst object is fixed is 
achieved, the oxide photocatalyst which has the photocatalyst function of further high 
activity is called for. 

[001 1] To the above-mentioned trouble, invention-in-this-application persons put the 
chief aim on high activation of the oxide photocatalyst by crystal form-like control, and 
considered wholeheartedly production of the oxide photocatalyst by the sol -gel method 1 
using various processes,- such as chemical vapor deposition (henceforth a "CVD 
method"), and physical vapor deposition (henceforth "PVD"), and an organometallic 
compound, or inorganic metallic compounds. Consequently, the crystalline nucleus 
produced by various processes, such as a CVD method or PVD, was put in into the sol 
solution which consists of an organometallic compound or inorganic metallic 
compounds, or the sol solution was applied and heat-treated [ solidified and ] to this 
crystalline nucleus, and the approach of growing up a titanium oxide crystal from this 
crystalline nucleus was found out. And it traced that the photocatalyst function of high 
activity was obtained by considering as the crystal (henceforth a "pillar-shaped hollow 
crystal") of the pillar-shaped hollow structure where the shape of crystal form of the 
titanium oxide crystal grown up from this crystalline germ accomplishes a columnar 
crystal, and the interior of a crystal constitutes hollow structure. And it was based on this 
discovery, the new photocatalyst ingredient was invented and developed, and it indicated 
to the patent application (an application for patent 2001-058917, application for patent 
2001-058918) of non-****. . 

[0012] Drawing 6 is the mimetic diagram showing the appearance of the photocatalyst 
ingredient by the titanium oxide crystal which has the pillar-shaped hollow structure 
where it has developed [ starting ]. The base 52 to fix the developed photocatalyst 
ingredient 60 to the front face of the photocatalyst ingredient support 5 1 in drawing, It is 
mainly constituted, the photocatalyst crystalline 53 which takes the pillar-shaped hollow 
structure which is elongated from this base 52, and which is a columnar structure in the 
air — since — Are supported on the photocatalyst ingredient support 51, such as various 
kinds of substrates, such as fiber which has glass, a metal, the ceramics, or network 




structure. It has the structure where the titanium oxide crystal 53 of pillar-shaped hollow 
structure is growing from the bases 52, such as a crystalline germ, (an application for 
patent 2001-058917, application for patent 2001-058918). Here, a column-like crystal is a 
generic name including all the configurations united as a prism, the shape of crystal form 
of cylindrical **, the shape of crystal form of the arborescence which branched, and two 
or more columnar crystals grew. 

[0013] Since the obtained photocatalyst ingredient had fixed to the base material which is 
support, it was able to solve the problem of scattering like an end of complications-like 
photocatalyst. Moreover, the time amount which takes acetaldehyde gas with a 
concentration of 20 ppm to decrease 1 ppm or less became about 50% as compared with 
the powdered photocatalyst, acetaldehyde gas catabolic rate is high activity very much as 
a photocatalyst, such as doubling [ about ], and the thing very effective also in the 
utilization, such as an atmospheric-air purification system, was obtained. 
[001 4] However, in order to develop a photocatalyst technique further, to expand the 
applicable field and to develop it further, high activation of the further photocatalyst 
function is called for. That is, the technical problem which is going to solve this invention 
is offering the photocatalyst ingredient equipped with the photocatalyst function enduring 
the photocatalyst ingredient of the pillar-shaped hollow crystal which has high 
resolvability ability which invention-in-this-application persons' proposed previously, 
and its manufacture approach. 
[0015] 

[Means for Solving the Problem] Invention-in-this-application persons considered 
wholeheartedly high activation of the photocatalyst function by structure control of a 
pillar-shaped hollow crystal for the purpose of the further high activation of a 
photocatalyst function in the pillar-shaped hollow titanium oxide crystal in view of such a 
situation. Consequently, it came to complete a header and this invention for the 
photocatalyst function of further high activity being obtained by making the front face of 
a pillar-shaped hollow crystal support noble-metals particles, such as platinum. That is, 
the invention by which a patent claim is carried out by this application is as follows. 
[0016] (1) the base for being fixed to the front face of photocatalyst ingredient support or 
the base currently fixed to the front face of photocatalyst ingredient support, and the 
photocatalyst crystalline of the shape of a column elongated from this base - since — the 
photocatalyst ingredient which is a becoming photocatalyst ingredient and is 
characterized by the noble-metals particle being supported by the front face of this 
photocatalyst ingredient. 

[0017] (2) the base for being fixed to the front face of photocatalyst ingredient support or 
the base currently fixed to the front face of photocatalyst ingredient support, and the 
photocatalyst crystalline which takes the columnar structure of the hollow elongated from 
this base - since - the photocatalyst ingredient which is a becoming photocatalyst 
ingredient and is characterized by the noble-metals particle being supported by the front 
face of this photocatalyst ingredient. 

[0018] (3) (Two) photocatalyst ingredients characterized by the structure which consists 
of a photocatalyst particle existing in the interior of said photocatalyst crystalline. 
[0019] When acetaldehyde gas is made to decompose using this photocatalyst ingredient 
that comes to use the photocatalyst of 0. 1 g of support **** supported on the 
photocatalyst ingredient support whose catalyst support area it is the photocatalyst 




ingredient of either (4), (1) or (3), and is 75mmx75mm The photocatalyst ingredient 
characterized by the duration for setting acetaldehyde gas concentration in a glass 
container with a volume of 201. to 1 ppm or less from 20 ppm being below for 5 minutes 
to 10 minutes. 

[0020] (5) It is the photocatalyst ingredient of either [ which said photocatalyst is 
titanium oxide, and said base is a crystalline nucleus, and is characterized by said noble 
metals being platinum ] (1) thru/or (4). 

[0021] (6) photocatalyst ingredient support and the photocatalyst ingredient of either (1) 
supported on this photocatalyst ingredient support thru/or (5) — since — the becoming 
photocatalyst obj ect. 

[0022] (7) The original photocatalyst ingredient production process of obtaining the 
photocatalyst ingredient with which noble metals are not supported by the front face, It is 
the photocatalyst ingredient manufacture approach which consists of a noble-metals 
support process for supporting a noble-metals particle on the front face of the obtained 
original photocatalyst ingredient. This noble-metals support process The photocatalyst 
ingredient manufacture approach characterized by including the adsorption process which 
is immersed in a noble-metals compound solution, adsorbs a noble-metals particle on a 
photocatalyst ingredient front face, and supports a photocatalyst ingredient, and the 
desiccation heat treatment process which noble metals dry the photocatalyst ingredient 
adsorbed and supported, and subsequently heat-treat. 

[0023] (8) The (7) photocatalyst ingredient manufacture approaches characterized by 
establishing the reduction process for returning the noble-metals particle of the oxidation 
state supported by said photocatalyst ingredient front face after said desiccation heat 
treatment process. 

[0024] (9) (7) or the (8) photocatalyst ingredient manufacture approaches which are 
characterized by being the compound with which said noble-metals compound contains 
platinum, such as hexa chloro (platinum VI) acid 6 hydrate. 
[0025] (10) It is the photocatalyst ingredient manufacture approach which is the 
photocatalyst ingredient manufacture approach which serves as the original photocatalyst 
ingredient production process of obtaining the photocatalyst ingredient with which noble 
metals are not supported by the front face from a noble-metals support process in order to 
support noble metals on the front face of the obtained original photocatalyst ingredient, 
and is characterized by for this noble-metals support process to be a process which makes 
the front face of a original photocatalyst ingredient support a noble-metals particle with 
the sputtering method, a vacuum deposition method, or other physical vapor deposition. 
[0026] This invention obtains the photocatalyst ingredient of further high activity, when 
invention-in-this-application persons make the front face of the titanium oxide 
photocatalyst crystal which has the pillar-shaped hollow structure which already 
developed and was indicated in the patent application of non-**** mentioned above 
support a noble-metals particle. 

[0027] Said titanium oxide photocatalyst crystal is characterized by putting in a 
crystalline nucleus into the sol solution of an organometallic compound or inorganic 
metallic compounds, or solidifying and heat-treating [ apply and ] a sol solution to a 
crystalline nucleus, and making it grow up from this crystalline nucleus. Although the 
titanium oxide crystal itself which has pillar-shaped hollow structure is very already high 
activity, the activity can be further raised by making this support a noble-metals particle, 




and the decomposition effectiveness of organic harmful matter, such as an acetaldehyde, 
can be raised even twice [ about ]. 

[0028] That is, the typical oxide photocatalyst ingredient concerning this invention is a 
titanium oxide crystal which has the pillar-shaped hollow structure where it was made to 
grow up from a crystalline germ, and the front face is made to support the particle of 
noble metals, such as platinum, and the support is immersed in the solution of a noble- 
metals compound in the photocatalyst ingredient before noble-metals support, makes a 
noble-metals particle stick to the front face of this photocatalyst ingredient, and is 
performed by solidifying this by desiccation and heat treatment. Or it carries out by PVD, 
such as a spatter. 

[0029] In this invention, this columnar crystal contains what is straightly extended in the 
direction of a vertical, the thing extended in the shape of an inclination, the extended 
thing, the thing which branches in the shape of a branch and is extended, the thing which 
two or more columnar crystals grew and was united on the way, curving, including all the 
things that take the spacial configuration of the other shape of a prismatic form, 
cylindrical, a cylinder, and a column as the configuration of a photocatalyst crystal is 
pillar-shaped. 

[0030] Not only the crystalline nucleus that produced the crystalline nucleus with PVD, 
such as the sputtering method and a vacuum deposition method, or a CVD method but its 
class can use a single crystal, the polycrystalline substance, and others widely. Moreover, 
it is also possible to use as a nuclear alternative the blemish on a thing which is seen by 
the usual chemical reaction and which is not clearly accepted to be a nucleus like, for 
example, a substrate, etc. as a crystalline nucleus. Columnar crystal structure grows up 
one or more columnar crystals on a crystalline nucleus, a crystalline nucleus and the 
columnar crystal grown up on it grow up to be the same bearing, and the interior of a 
columnar crystal is characterized by having hollow structure in a typical thing. The 
photocatalyst which has columnar crystal structure has good contacting efficiency with a 
decomposition object compared with what has other shape of conventional crystal form, 
and its resolvability ability improves by leaps and bounds. 

[0031] in addition , previously apart from this invention , invention in this application 
persons removed the outer wall section of a pillar-shaped hollow crystal in part using 
technique , such as dry etching and wet etching , and proposed the approach of raise 
resolvability ability as compared with the pillar-shaped hollow crystal which do not 
remove the outer wall section in the patent application of non-**** with the technique of 
expose outside the interior used as hollow structure including the structure which consist 
of a photocatalyst particle (application for patent 2001-392804 ) . That synergistic effect 
can raise the resolvability ability of a photocatalyst ingredient further by using together 
this approach and the manufacture approach of the pillar-shaped hollow crystall 
luminescence catalyst ingredient noble-metals particle support of this invention. 
[0032] In this case, as the technique of exposing the hollow internal structure of said 
pillar-shaped hollow crystal outside, the dry etching technique, the wet etching technique, 
and the mechanical approach are effective. There are the physical etching approach and 
the chemical etching approach in the dry etching technique. As the physical etching 
approach, there are an ion etching method, the plasma-etching method, etc., and there is 
the vapor etching method etc. as the chemical etching approach. The etching solution 
which contains a strong inorganic acid, an oxidant, a fluoride, etc. as a fundamental 




presentation is used for the wet etching technique. Furthermore, the mechanical approach 
is an approach of exposing a hollow internal structure on a front face, by grinding a 
pillar-shaped hollow crystal. By these approaches, a part of outer wall section of a pillar- 
shaped hollow crystal is removed, a hollow internal structure is outside exposed, and the 
photocatalyst function of high activity is obtained. 

[0033] Moreover, in the titanium oxide crystal production process of pillar-shaped 
hollow, by heat-treating with the programming rate of 15 degrees C / min - 105 degrees C 
/ min, or 20 degrees C / min - 1 00 degrees C / min, the heat-conduction rate which 
contributes to crystal formation greatly rises, when the crystal consistency of the crystal 
which constitutes the outer wall section of a columnar structure becomes low, the hollow 
internal structure of a pillar-shaped hollow crystal is exposed, and high activation of a 
photocatalyst function is attained. 
[0034] 

[Embodiment of the Invention] Hereafter, a drawing explains this invention to a detail 
further. Drawing 1 is the mimetic diagram showing the appearance of the photocatalyst 
ingredient of this invention. The base 2 to fix this photocatalyst ingredient 10 to the front 
face of the photocatalyst ingredient support 1 in drawing, It is mainly constituted, the 
noble-metals particle 5 supported by the front face of this base 2 to the photocatalyst 
crystalline 3 which takes the columnar structure to elongate, this photocatalyst crystalline 
3, and this base 2 — since - Are supported on the photocatalyst ingredient support 1, such 
as various kinds of substrates, such as fiber which has glass, a metal, the ceramics, or 
network structure. The titanium oxide crystal of a columnar structure grows as a 
photocatalyst crystalline 3 from the bases 2, such as a crystalline germ, and it has the 
structure where the noble-metals particles 5, such as platinum, are supported, in the front 
face of this base 2 and this photocatalyst crystalline 3. In addition, drawing is a mimetic 
diagram, and especially the magnitude of the noble-metals particle 5 to photocatalyst 
crystalline 3 grade is emphasized, and also expresses the distribution condition typically. 
[0035] Said photocatalyst crystalline 3 can be considered as the configuration in which 
the structure 6 (henceforth a "crystal grain child") which consists of a photocatalyst 
particle which shall take a columnar structure (henceforth "pillar-shaped hollow 
structure") in the air, and is not illustrated inside [ photocatalyst crystalline 3 ] this exists. 
[0036] The crystalline nucleus for growing up this photocatalyst crystalline 3 can be used 
for said base 2 at said photocatalyst crystalline 3, using titanium oxide. Any of a single 
crystal, the polycrystalline substance, fine particles, the ceramics, the metaled thermal 
oxidation film, and an oxide film on anode are sufficient not only as the crystalline 
nucleus which produced the crystalline nucleus with PVD, such as the sputtering method 
and a vacuum deposition method, or a GVD method but its class. Moreover, it is also 
possible to use as a nuclear alternative the part which has the condition that are on a 
substrate and it is different from a substrate like the blemish on a thing which is seen by 
the usual chemical reaction, and which is not clearly accepted to be a nucleus like, for 
example, a substrate, and the projection of a foreign matter as a crystalline nucleus. 
Columnar crystal structure grows up one or more columnar crystals on a crystalline 
nucleus, a crystalline nucleus and the columnar crystal grown up on it grow up to be the 
same bearing, and the interior of a columnar crystal is characterized by having hollow 
structure in a typical thing. 

[0037] Although platinum (it is hereafter indicated also as "Pt".) can be used as said 




noble metals It is not limited to this, but it changes to Pt, and this invention is palladium 
(it is hereafter indicated also as "Pd".). Gold (it is hereafter indicated also as "Au".) Silver 
(it is hereafter indicated also as "Ag".) Iridium (it is hereafter indicated also as "Ir".) 
Rhodium (it is hereafter indicated also as "Rh".) Ruthenium (it is hereafter indicated also 
as "Ru".) etc. — it can also use. 

[0038] The photocatalyst ingredient 10 of this invention can constitute the photocatalyst 
object 20 of the gestalt which is easy to deal with it by being supported on the 
photocatalyst ingredient support 1, such as various kinds of substrates, such as fiber 
which has glass, a metal, the ceramics, or network structure. 
[0039] 

[Function] In drawing 1 , it is fixed to the front face of the photocatalyst ingredient 
support 1 in the base 2,.and the photocatalyst ingredient 10 of this invention is in the 
condition that the particle of noble metals, such as Pt, was supported, in the front face of 
the photocatalyst crystalline 3 elongated from this base 2, and this base 2. When the 
photocatalyst crystalline 3 takes a columnar structure, the surface area is increasing, the 
photocatalyst function already serves as high activity, but when the noble-metals particle 
is supported by the front face, the decomposition effectiveness of organic harmful matter, 
such as an acetaldehyde, becomes still higher, and the decomposition effectiveness of 
being twice [ about ] many as this is acquired as compared with the case where a noble- 
metals particle is not supported. 

[0040] For example, it sets into the photocatalyst ingredient 10 of this invention. When 
acetaldehyde gas is made to decompose using this photocatalyst ingredient 10 that comes 
to use the photocatalyst of 0.1 g of support **** supported on the photocatalyst ingredient 
support whose catalyst support area is 75mmx75mm The duration for setting 
acetaldehyde gas concentration in the glass container of volume 20L (liter) to 1 ppm or 
less from 20 ppm can be shortened even below for 1 0 minutes and in 6 more minutes. 
Although the decomposition effectiveness in these conditions showed twice [ about ] and 
the considerable improvement in resolvability ability was attained since the concentration 
of 1 ppm or less was reached in about 15 minutes the place which the conventional 
powdered photocatalyst takes for about 30 minutes even if it is the case where a noble- 
metals particle is not supported, the resolvability ability exceeding this further is attained 
in this invention. On the above-mentioned conditions, as compared with the conventional 
powdered photocatalyst, the duration of decomposition is shortened by about 1/4 to about 
1/5, and one about 4 times thru/or 5 times the decomposition effectiveness of this is 
obtained in the photocatalyst ingredient of this invention. 

[0041] When the excitation electrons excited by the conduction band by the excitation 
absorption of light to a photocatalyst are collected on a noble-metals particle, it is pooled 
and an electron hole moves to coincidence toward the organic harmful matter to which it 
is sticking on the photocatalyst front face, a photocatalyst function becomes high activity 
by supporting noble metals, such as Pt, to a titanium oxide photocatalyst, because the 
condition that the recombination probability of an electronic-electron hole pair decreases 
compulsorily is formed. That is, such recombination is controlled by formation of the 
charge separation condition of an electronic-electron hole pair, the oxidative degradation 
of the photocatalysis by surrounding oxygen and a surrounding electron hole and organic 
harmful matter is promoted, and high sensitivity-ization of photocatalyst activity is 
attained. 




[0042] Drawing 2 is the flow Fig. showing the configuration about one of the 
photocatalyst ingredient manufacture approaches of this invention. The original 
photocatalyst ingredient production process PI for the manufacture approach of this 
invention to obtain the photocatalyst ingredient in the condition that noble metals are not 
supported by the front face yet (original photocatalyst ingredient), in drawing, It consists 
of a noble-metals support process P2 for supporting a noble-metals particle on the front 
face of the original photocatalyst ingredient obtained according to this process PI . This 
noble-metals support process P2 the desiccation heat treatment process P22 which dries 
the photocatalyst ingredient with which this original photocatalyst ingredient was set at 
the adsorption process P21 which is immersed in a noble-metals compound solution, and 
adsorbs and supports a noble-metals particle on a photocatalyst ingredient front face, and 
this process P21, it adsorbed and noble metals were supported, and is subsequently heat- 
treated — since — it is constituted. 

[0043] In drawing, th$ reduction process P23 for returning the noble-metals particle of 
the oxidation state supported by said photocatalyst ingredient front face can be 
established after said desiccation heat treatment process P22 by this manufacture 
approach. 

[0044] Suppose that the compound which contains platinum, such as hexa chloro 
(platinum VI) acid 6 hydrate ("H2PtC16.6H20" is indicated hereafter.), as said noble- 
metals compound is used by this manufacture approach in drawing. As a compound 
containing platinum, as long as a solution can be prepared, various kinds of things can be 
used. 
[0045] 

[Function] In drawing by the photocatalyst ingredient manufacture approach of this 
invention The photocatalyst ingredient in the condition that noble metals are not 
supported by the front face yet in the original photocatalyst ingredient production process 
PI (original photocatalyst ingredient) is obtained. Subsequently, although a noble-metals 
particle, such as a compound containing platinum, such as hexa chloro (platinum VI) acid 
6 hydrate, is supported by the front face of the original photocatalyst ingredient obtained 
according to this process PI in the noble-metals support process P2 Among these noble- 
metals support processes P2, in an adsorption process P21, it is immersed in a noble- 
metals compound solution, and a noble-metals particle sticks to this original 
photocatalyst ingredient on a photocatalyst ingredient front face. The photocatalyst 
ingredient with which it was supported, and it set subsequently to the desiccation heat 
treatment process P22, and it adsorbed and noble metals were supported with this process 
P21 is dried, subsequently it heat-treats, and the photocatalyst ingredient of a columnar 
structure with which the noble-metals particle of this invention was supported is 
manufactured. 

[0046] Although the photocatalyst ingredient of this invention which the photocatalyst 
function high-activated rather than the photocatalyst ingredient of the columnar structure 
which does not support a noble-metals particle by passing through said desiccation heat 
treatment process P22 can be manufactured, by establishing the reduction process P23 
after this process P22 further, and passing through this, it is returned and the noble-metals 
particle of the oxidation state supported by said photocatalyst ingredient front face can 
high-activate a photocatalyst function further. 

[0047] Drawing 3 is the flow Fig. showing the configuration about other photocatalyst 




ingredient manufacture approaches of this invention. The original photocatalyst 
ingredient production process PI for the manufacture approach of this invention to obtain 
the photocatalyst ingredient in the condition that noble metals are not supported by the 
front face yet (henceforth the "Hara photocatalyst ingredient"), in drawing, It consists of a 
noble-metals support process P3 for supporting a noble-metals particle on the. front face 
of the original photocatalyst ingredient obtained according to this process PI . This noble- 
metals support process P3 It is the PVD process P3 which makes the front face of a 
original photocatalyst ingredient support a noble-metals particle by the sputtering 
method, the vacuum deposition method, or other PVD. Therefore, the photocatalyst 
ingredient in the condition that noble metals are not supported by the front face yet in the 
original photocatalyst ingredient production process P 1 (original photocatalyst. 
ingredient) is obtained, a noble-metals particle is supported with this approach by the 
front face of this original photocatalyst ingredient in the PVD process P3, and the 
photocatalyst ingredient of this invention is manufactured. 

[0048] As noble metals which set at said PVD process P3, and can vapor-deposit into a 
original photocatalyst ingredient and it can be made to support, various kinds of noble 
metals, such as Pd, Au, Ag, etc. including Pt, can be used. 

[0049] Drawing 4 is the flow Fig. showing the configuration of the original photocatalyst 
ingredient production process PI in drawing 2 and drawing 3 . In drawing 4 , the original 
photocatalyst ingredient production process P 1 in drawing 2 and drawing 3 The 
crystalline nucleus SI for considering as the base 1 of the photocatalyst ingredient 10 is 
immersed in the sol solution S2 containing an organometallic compound or inorganic 
metallic compounds. Or the sol solution S2 which contains an organometallic compound 
or inorganic metallic compounds in the crystalline nucleus SI for considering as the base 
1 of the photocatalyst ingredient 10 is applied. The gelation process 3 1 for acquiring the 
pattern M3 of the photocatalyst ingredient by gelation, The solidification process 32 for 
drying this pattern M3 acquired according to this gelation process 31, solidifying and 
acquiring the solidified pattern M4, the heat treatment process 33 for obtaining the 
original photocatalyst ingredient M5 which has the photocatalyst crystalline 3 which 
heat-treats the solidified this pattern M4, and takes a columnar structure or pillar-shaped 
hollow structure — since — it is mainly constituted. 

[0050] In drawing, the crystalline nucleus S 1 for considering as the base 1 of the 
photocatalyst ingredient 10 according to the gelation process 31 It is immersed in the sol 
solution S2 containing an organometallic compound or inorganic metallic compounds. 
The sol solution S2 which contains an organometallic compound or inorganic metallic 
compounds in the crystalline nucleus SI for considering as the base 1 of the photocatalyst 
ingredient 10 is applied, and the pattern M3 of the photocatalyst ingredient by gelation is 
acquired. Subsequently or according to the solidification process 32 It dries, this pattern 
M3 acquired according to this gelation process 31 is solidified, the solidified pattern M4 
is acquired, subsequently, the pattern M4 this solidified according to the heat treatment 
process 33 is heat-treated, and the original photocatalyst ingredient M5 which has the 
photocatalyst crystalline 3 which takes a columnar structure or pillar-shaped hollow 
structure is obtained. 

[0051] Drawing 5 is the flow Fig. having shown the process about the example which 
supports Pt by two kinds of photocatalyst ingredient manufacture approaches concerning 
this invention mentioned above. By the approach using the noble-metals compound 



solution shown as a wet method in drawing, it is immersed in a hexa chloro (platinum VI) 
acid 6 hydrate solution, and, subsequently dries for 60 minutes at 150 degrees C, 
subsequently to the inside of atmospheric air, a pillar-shaped titanium oxide photocatalyst 
is heat-treated for 120 minutes at 450 degrees C, subsequently hydrogen reduction 
processing is alternatively carried out for 120 minutes in 450-degree-C ambient 
atmosphere, and Pt support pillar-shaped titanium oxide photocatalyst is produced. This 
shows twice [ about ] as many resolvability ability as this compared with the pillar- 
shaped titanium oxide photocatalyst which is a start raw material. 
[0052] In drawing, on the other hand, Pt particle is supported with physical vapor 
deposition (PVD) by the spatter, and, as for a pillar-shaped titanium oxide photocatalyst, 
Pt support pillar-shaped titanium oxide photocatalyst is produced with it. This shows 
twice [ about ] as many resolvability ability as this compared with the pillar-shaped 
titanium oxide photocatalyst which is a start raw material. 

[0053] How to produce the columnar structure photocatalyst ingredient which made Pt 
support with the wet method of drawing 5 is further explained to a detail, 
production of the Hara photocatalyst ingredient> - the columnar structure photocatalyst 
ingredient with which the noble metals used as a start raw material are not probably 
supported with this invention yet is producible using an organometallic compound or 
inorganic metallic compounds. When producing using an organometallic compound, the 
titanium oxide crystal which has a columnar structure or pillar-shaped hollow structure is 
formed in photocatalyst ingredient support front faces, such as various kinds of 
substrates, such as fiber which has glass, a metal, the ceramics, or network structure, on a 
crystalline nucleus by putting in a crystalline nucleus into the sol solution which consists 
of an organometallic compound, or applying a sol solution to a crystalline nucleus, and 
performing solidification and heat treatment. 

[0054] That is, in the solution which mixed and prepared an organic solvent, water, and 
an acid, stirring organometallic compounds, such as titanium tetra-isopropoxide 
(henceforth "TTIP"), it drops and mixes and the sol solution which consists of an 
organometallic compound is obtained. 

[0055] Thus, a titanium oxide crystal is formed on a crystalline nucleus by applying the 
sol solution which is the above, and made and obtained the crystalline nucleus produced 
by the various producing methods to the crystalline nucleus which was immersed or was 
produced by the various producing methods into the obtained sol solution, and 
performing desiccation solidification and heat treatment. As an example, solidification is 
the attainment temperature of 1 50 degrees C - 200 degrees C, and the conditions of 
holding-time 2 hours, and in an electric furnace, heat treatments are the programming rate 
of 10 degrees C / min, the attainment temperature of 500 degrees C - 600 degrees C, and 
the conditions of holding-time 2 hours, and can be performed, respectively. 
[0056] Among production of a crystalline germ in which the various producing methods 
are possible, if the approach shown in the patent application (application-for-patent 2001- 
1 8 1 969 grade) of non-* * * * by invention-in-this-application persons is followed, 
production of the titanium oxide crystal film by evaporative decomposition (henceforth 
the "SPD method") will add an organic solvent to organometallic compounds, such as 
TTIP, will consider as raw material liquid, and will be performed by spraying this on 
photocatalyst ingredient support, such as a substrate, using spraying pyrolysis (SPD) 
equipment. If the concrete example of production is given, for example as raw material 





liquid, an acetylacetone (it is hereafter described as "Hacac".) will be added by the mol 
ratio (Hacac/TTIP) 1 .0 to TTIP, and it will prepare by diluting this with isopropyl alcohol 
and stirring it. The membrane formation conditions by SPD equipment by considering as 
atomizing-pressure 0.3MPa, amount of spraying 1.0 ml/sec, the spraying time amount of 
0.5ml/time, the substrate temperature of 450 degrees C, and 200 counts of spraying 
Scanning electron microscope (it is hereafter described as "SEM".) The titanium oxide 
crystal film which consists of crystals with a magnitude of 30nm - 1 OOnm can be. 
obtained on the surface observation to depend as the crystalline nucleus, i.e., the base, for 
constituting the start raw material of the photocatalyst ingredient of this invention. 
[0057] When using hexa chloro (platinum VI) acid 6 hydrate as a <raw material solution 
of noble metals to support> Pt compound, this is diluted with water and Pt solution of 
concentration suitable for adsorption is prepared. Concentration can be adjusted and used 
for example, for 2x10-3 mol/L (liter). 

[0058] Raw material solution concentration can be used from the thing more than 2x10-5 
mol/L (liter) extent. The particle diameter of the metal supported by the front face of a 
original photocatalyst ingredient can be atomized, and the effectiveness of the 
improvement in photocatalyst functional is acquired, so that solution concentration is low 
and a raw material solution is thin. Therefore, it is thought possible by changing solution 
concentration to control the particle diameter of noble-metals particles, such as Pt of a 
photocatalyst ingredient, in the range of 1 - about 1 Onm of numbers. 
[0059] A original photocatalyst ingredient (titanium oxide photocatalyst ingredient of a 
columnar structure or pillar-shaped hollow structure) is immersed in the photocatalyst 
object supported on support, and Pt in a solution is made to adsorb into a <adsofption 
process-platinum adsorption process> Pt solution until it reaches at equilibrium 
concentration at a titanium oxide front face (equilibrium adsorption method). In addition, 
Pt of superfluous concentration is not adsorbed. 

[0060] In order to make Pt adsorb and support on a original photocatalyst ingredient, it is 
also possible to carry out by the proper adsorption technique other than said equilibrium 
adsorption method, such as an ion-exchange method. 

[0061] After supporting Pt into a <desiccation heat treatment process> Hara photocatalyst 
ingredient, a photocatalyst object is washed with water and Pt solution of the surplus of a 
original photocatalyst ingredient front face is removed. The glory catalyst object is dried 
on proper conditions, such as 1 etc. hour, by 150 degrees C. Subsequently, a 
photocatalyst object is heat-treated according to proper conditions, such as 2 etc. hours, at 
450 degrees C in air. In addition, a backwashing-by-water process can be skipped. 
[0062] Pt is supported to a <reduction process> titanium oxide photocatalyst, and Pt front 
face is in an oxidation state in the condition of having heat-treated in air. This is returned 
in a hydrogen ambient atmosphere. For example, quartz-glass tubing can be filled up with 
a photocatalyst object, and proper conditions can perform reduction processing for 2 
hours using hydrogen-argon mixed gas or pure hydrogen gas etc. at 450 degrees C. The 
columnar structure photocatalyst ingredient by the wet method which made Pt support is 
producible through the above processing. 
[0063] 

[Example] Hereafter, although the test result by the example and the example of a 
comparison is explained, this invention is not limited to the following examples. 
[0064] <Production of crystalline-nucleus and columnar structure photocatalyst 




ingredient> neutral detergent, isopropyl alcohol, It Sets on the substrate front face with 
pure water, using as a substrate the alkali free glass which performed washing processing, 
and a silica fiber filter (ADVANTEC make QR-100). By putting in a crystalline nucleus 
into the sol solution which consists of an organometallic compound, or applying a sol 
solution to a crystalline nucleus, and performing solidification and heat treatment, the 
titanium oxide crystal which has pillar-shaped hollow structure was formed on the 
crystalline nucleus, and it considered as the titanium oxide substrate and the titanium 
oxide filter, respectively. Catalyst support area was set to 75mmx75mm, and the amount 
of titanium oxide support was set to about O.lg. In addition, it considered as the same 
catalyst support area and the amount of titanium oxide support below. 
[0065] As the adjustment approach of the sol solution which consists of an 
organometallic compound, l,3-butariediol:35g, H2O:0.4g, and nitric-acid:0.5g were 
mixed, and it considered as the solution, and it was dropped, stirring titanium tetra- 
isopropoxide (it being hereafter described as "TTIP".) 5g in this solution, and stirred in 
ordinary temperature after that for 4 hours, and the sol solution was obtained. 
[0066] Thus, the titanium oxide crystal was formed on the crystalline nucleus by applying 
the sol solution which is the above, and made and obtained the crystalline nucleus 
produced by the various producing methods to the crystalline nucleus which was 
immersed or was produced by the various producing methods into the obtained sol 
solution, and performing desiccation solidification and heat treatment. Solidification was 
performed in the dryer on the attainment temperature of 1 50 degrees C - 200 degrees C, 
and the conditions of holding-time 2 hours. Heat treatment was performed in the electric 
furnace on the programming rate of 1 0 degrees C / min, the attainment temperature of 
500 degrees C - 600 degrees C, and the conditions of holding-time 2 hours. 
[0067] The production approach of the titanium oxide crystal film by the SPD method 
was prepared as follows among production of the crystalline germ by the various 
producing methods according to the approach shown in the patent application 
(application-for-patent 2001-181969 grade) of noh-**** by invention-in-this-application 
persons. Namely, raw material liquid added the acetylacetone (it is hereafter described as 
"Hacac".) by the mol ratio (Hacac/TTIP) 1.0 to TTIP, and prepared it by diluting this 
with isopropyl alcohol and stirring it. atomizing-pressure 0.3MPa, amount of spraying 1.0 
ml/sec, the spraying time amount of 0.5ml/time, the substrate temperature of 450 degrees 
C, and 200 counts of spraying, the membrane formation conditions by spraying pyrolysis 
(SPD) equipment ( YKII Made from a Makeup) came out, and were performed. It was 
checked that the titanium oxide crystal film produced by the SPD method is constituted 
from a crystal with a magnitude of 30nm - lOOnm by the surface observation by the 
scanning electron microscope (it is hereafter described as "SEM".). 
[0068] Raw material solution hexa chloro (platinum VI) acid 6 hydrate (H2PtC16.6H20, 
best made from the Kanto chemistry) of the noble metals of which <support of noble 
metals by wet method> 1 . support is done was diluted with distilled water, and 
concentration was adjusted to 2x10-3 mol/L (liter). 

[0069] 2. In the adsorption process-platinum adsorption process Pt solution, it was 
immersed and the above-mentioned titanium oxide substrate with which it comes to 
support a original titanium oxide photocatalyst ingredient, and the titanium oxide filter 
were left for 24 hours. Pt in a solution was made to adsorb by this actuation until it 
arrived at a titanium oxide front face at equilibrium concentration. 




[0070] 3. After supporting Pt in a desiccation heat treatment process titanium oxide 
substrate and a titanium oxide filter, pure water washed these and Pt solution of the 
surplus of a original photocatalyst ingredient front face was removed. Then, it was made 
to dry at 150 degrees C for 1 hour, and, subsequently heat-treated at 450 degrees C in air 
for 2 hours. 

[0071] 4. Pt was supported to the reduction process titanium oxide photocatalyst, and in 
the condition of having heat-treated in air, since Pt front face was in an oxidation state, it 
returned this in the hydrogen ambient atmosphere. Quartz-glass tubing was filled up with 
the titanium oxide substrate and the titanium oxide filter, and reduction processing was 
carried out by 10 capacity % hydrogen-argon mixed gas at 450 degrees C for 2 hours. 
[0072] < example 1 With the Pt support photocatalyst ingredient > above-mentioned wet 
method by the wet method, the pillar-shaped hollow titanium oxide photocatalyst 
ingredient was made to support Pt, and the titanium oxide substrate and titanium oxide 
filter ("henceforth a titanium oxide substrate etc.") of this example were produced. 
However, processing of a reduction process was not performed. The obtained 
photocatalyst ingredient is expected that Pt particle with a particle size of about KSOnm 
is supported by the titanium oxide crystal front face of pillar-shaped hollow structure. 
[0073] < example 2 With the Pt support photocatalyst ingredient > above-mentioned wet 
method by the wet method including a reduction process, the pillar-shaped hollow 
titanium oxide photocatalyst ingredient was made to support Pt, and the titanium oxide 
substrate of this example etc. was produced. The reduction process was processed in this 
example. The obtained photocatalyst ingredient is expected that Pt particle with a particle 
size of about l-50nm is supported by the titanium oxide crystal front face of pillar-shaped 
hollow structure. 

[0074] < example 3 By the Pt support photocatalyst ingredient > PVD by PVD, the pillar- 
shaped hollow titanium oxide photocatalyst ingredient was made to support Pt, and the 
titanium oxide substrate and titanium oxide filter of this example were produced. The 
spatter using RF magnetron sputtering system (Japanese Vacuum technology, SH-350 
EL-T06) performed. The membrane formation interior of a room was made to counter Pt 
target, and said titanium oxide substrate with which it comes to support the titanium . 
oxide photocatalyst ingredient of pillar-shaped hollow structure was laid in it. Pt target of 
99.99% or more of target purity was used for the target. After exhausting the membrane 
formation interior of a room to lOPa with an oil sealed rotary pump, it exhausted with the 
turbo molecular pump and the membrane formation interior of a room was made into the 
predetermined degree of vacuum. Subsequently, argon gas of 99.999% or more of purity 
was introduced, and the membrane formation interior of a room was made into the argon 
ambient atmosphere. At this time, whenever [ closing motion / of an introductory 
quantity of gas flow and a main valve ] was adjusted so that it might become 
predetermined argon gas pressure (spatter pressure). And the front face was made to 
support Pt particle, impressing power to Pt target by DC power supply, performing 
sputtering of Pt, and rotating the laid titanium oxide substrate by rotational-speed 3rpm. 
Since not formation of Pt film but support of Pt particle was the purpose, it processed in a 
short time for 3 minutes. The obtained photocatalyst ingredient is expected that Pt 
particle with a particle size of about 1 -50nm is supported by the titanium oxide crystal 
front face of pillar-shaped hollow structure. 

[0075] Example 1 of < comparison Pillar-shaped hollow structure photocatalyst 



ingredient > which does not carry out Pt support Thie titanium oxide substrate of the 
pillar-shaped hollow structure where above-mentioned Pt particle support processing is 
not performed etc. was made into the example 1 of a comparison. 

[0076] Example 2 of < comparison The powdered photocatalyst ingredient (product made 
from Japanese Aerosil P-25) of commercial powdered photocatalyst ingredient > 
marketing was made into the example 2 of a comparison. This was constituted from the 
titanium oxide particle with a particle size of about 20-30nm by the surface observation 
using SEM. 

[0077] The producing methdd outline of each example and the example of a comparison 
is shown in Table 1 . 



[0078] 
[Table 1] 
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[0079] As evaluation of the <characterization approach> photocatalyst function, the 
decomposition trial of the acetaldehyde which is harmful matter was carried out. After 
the test method first put the produced titanium oxide photocatalyst object (catalyst 
support area 75mmx75mm, O.lg of titanium oxide support ****) into the glass container 
of volume 20L (liter) and permuted the inside of a container by the controlled 
atmosphere, it poured in acetaldehyde gas into the container so that it might be set to 20 
ppm. Next, germicidal lamp glass with a wavelength of 254nm was irradiated at the 
titanium oxide photocatalyst object, and the time amount taken to set the acetaldehyde 
concentration in a container to 1 ppm or less was measured with the gas monitor. SEM 
performed surface observation of the produced titanium oxide photocatalyst object. 
0.03% (CO, C02, CH4) of carbon dioxide gas and the remainder of the gas presentation 
of the used controlled atmosphere (Nippon Sanso Corp. make) are moisture 78% [ of 
nitrogen ], 21% [ of oxygen ], and argon 0.9%. 

[0080] The characterization result in each example and the example of a comparison is 

shown in Table 2. 
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[0082] The result of Table 2 shows the following things. It was checked by SEM 
observation that the example 1 of a comparison which is the titanium oxide crystall 
luminescence catalyst ingredient of pillar-shaped hollow structure, and has not performed 
Pt particle support processing forms the aggregate which consists of a photocatalyst 
crystalline which is a pillar-shaped hollow crystal with a height [ of 3000-5000nm ] and a 
width of 300-500nm. Even if the resolving time of an acetaldehyde was 15min and it was 
the thing of the phase which a decomposition duration is shortened by about 1/2 as 
compared with the example 2 of a comparison mentioned later, and whose decomposition 
effectiveness improves even twice [ about ], and does not apply the noble-metals particle 
support technique of this invention, resolvability ability was fully higher than the 
conventional technique, and it was already shown that it is what has the photocatalyst 
function of high activity. 

[0083] As for the example 2 of a comparison which is a powder-like photocatalyst 
ingredient, it was checked by SEM observation that many titanium oxide particles with a 
particle size of 20-30nm exist. The resolving time of an acetaldehyde was 28min. 
[0084] Examples 1 -3 are titanium oxide crystall luminescence catalyst ingredients which 
have pillar-shaped hollow structure, and make the front face of the titanium oxide crystall 
luminescence catalyst of pillar-shaped hollow structure support Pt particle with a particle 
size of l-50nm by performing above-mentioned noble-metals support processing to the 
above-mentioned examples 1 and 2 of a comparison. The result of each example is shown 
below. 

[0085] An example 1 is the photocatalyst ingredient which made the titanium oxide 
photocatalyst of pillar-shaped hollow structure support Pt particle with a wet method. The 
obtained photocatalyst ingredient is expected that Pt particle with a particle size of about 
l-50nm is supported by the titanium oxide crystal front face of pillar-shaped hollow 
structure. 

[0086] The time amount which takes acetaldehyde gas with a concentration [ in 




predetermined volume space ] of 20 ppm to decrease to 1 ppm or less, i.e., the resolving 
time of an acetaldehyde, is 8min, and as compared with 28min of the example 2 of a 
comparison, the resolving time could be shortened or less to 1/3, and decomposition 
effectiveness was able to improve to 3 or more times, and was able to improve the 
property of the conventional technique very greatly. Moreover, even if compared with 
15min of the example 1 of a comparison, the resolving time could be shortened to about 
1/2, decomposition effectiveness could improve even twice [ about ], the property of the 
titanium oxide photocatalyst ingredient of the pillar-shaped hollow structure by the 
invention-in-this-application persons made previously could also be improved sharply, 
resolvability ability was very high, and it was shown that it is the photocatalyst ingredient 
which has the photocatalyst function of high activity. 

[0087] An example 2 is the photocatalyst ingredient which made the titanium oxide 
photocatalyst of pillar-shaped hollow structure support Pt particle with a wet method 
including reduction processing. The obtained photocatalyst ingredient is expected that Pt 
particle with a particle size of about l-50nm is supported by the titanium oxide crystal 
front face of pillar-shaped hollow structure. 

[0088] The time amount which takes acetaldehyde gas with a concentration [ in 
predetermined volume space ] of 20 ppm to decrease to 1 ppm or less, i.e., the resolving 
time of an acetaldehyde, is 6min, and as compared with 28min of the example 2 of a 
comparison, the resolving time could be shortened about [ of a quadrant - 5 minutes ] to 
one, and decomposition effectiveness was able to improve to about about 4 to 5 times, 
and was able to improve the property of the conventional technique very greatly. 
Moreover, even if compared with 1 5min of the example 1 of a comparison, the resolving 
time could be shortened to 2/5, decomposition effectiveness could improve even by 2.5 
times, the property of the titanium oxide photocatalyst ingredient of the pillar-shaped 
hollow structure by the invention-in-this-application persons made previously could also 
be improved sharply, resolvability ability was very high, and it was shown that it is the 
photocatalyst ingredient which has the photocatalyst Junction of high activity. 
[0089] Moreover, the property of an example 2 also endures the resolvability ability of an 
example 1, and it was shown by reduction processing of the noble metals supported with 
noble-metals particle support processing by the titanium oxide photocatalyst front face 
that a photocatalyst function becomes the thing of high sensitivity further. 
[0090] An example 3 is the photocatalyst ingredient which made the titanium oxide 
photocatalyst of pillar-shaped hollow structure support Pt particle by the spatter which is 
one of the PVD. The obtained photocatalyst ingredient is expected that Pt particle with a 
particle size of about l-50nm is supported by the titanium oxide crystal front face of 
pillar-shaped hollow structure. 

[0091] The time amount which takes acetaldehyde gas with a concentration [ in 
predetermined volume space ] of 20 ppm to decrease to 1 ppm or less, i.e., the resolving 
time of an acetaldehyde, is 6min, and as compared with 28min of the example 2 of a 
comparison, the resolving time could be shortened about [ of a quadrant - 5 minutes ] to 
one, and decomposition effectiveness was able to improve to about about 4 to 5 times, 
and was able to improve the property of the conventional technique very greatly. 
Moreover, even if compared with 1 5min of the example 1 of a comparison, the resolving 
time could be shortened to 2/5, decomposition effectiveness could improve even by 2.5 
times, the property of the titanium oxide photocatalyst ingredient of the pillar-shaped 




hollow structure by the invention-in-this-application persons made previously could also 
be improved sharply, resolvability ability was very high, and it was shown that it is the 
photocatalyst ingredient which has the photocatalyst function of high activity. 
[0092] Although Pt was used as support noble metals in the examples 1-3, in addition 
even if it makes Pd, Au, Ir, Rh, and Ru support on the surface of a photocatalyst, high 
activation of a photocatalyst function can be attained. This is check ending by 
experiment. 

[0093] In addition, characterization performed other organic compounds not only for an 
acetaldehyde but for toluene, a xylene, styrene, a trimethylamine, etc., and it was checked 
that the photocatalyst ingredient of noble-metals support of this invention has the same 
resolvability ability as the case of an acetaldehyde and the photocatalyst function of high 
activity also in these. 
[0094] 

[Effect of the Invention] According to the photocatalyst ingredient concerning this - 
invention, since it is constituted as mentioned above, the photocatalyst function of very 
high activity can be attained. Moreover, there are no scattering and omission of a 
photocatalyst ingredient, and handling is easy, it is easy to include in an environmental 
purge etc., and a manufacturing cost can be reduced. 

[0095] By the photocatalyst function of very high activity, the photocatalyst ingredient 
furthermore applied to this invention has remarkable effectiveness in a clarification 
function, an antibacterial function, a deordorization function, an antifouling function, etc., 
and can apply it to environmental purges, such as various air-conditioning equipment or 
the Shimizu machines, such as an air cleaner, a deordorization machine, and an air 
conditioning machine, and a water quality purification device, widely. 



